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THEREWITH 

(57)Abstract: 

PURPOSE: To highly disperse a solid additive in a 
synthetic polymer without detriment to the mechanical 
properties of the resulting article by mixing a mixture 
comprising the additive and a fluid with a thermoplastic 
synthetic polymer soln. while simultaneously removing 
the fluid and the solvent of the soln. 

CONSTITUTION: A mixture comprising a fluid and a solid 
additive selected from among a filler, an auxiliary matting 
agent, an impact modifier, an antistatic agent, an 
antioxidant, a plasticizer, a flow accelerator, a stabilizer, 
a colorant, a mold lubricant, a flame retardant. and an 
ultraviolet-screening agent and a thermoplastic 
synthetic polymer soln. with a concn. of 1-25 wt.% are 
introduced from pressure vessels 10 and 12 through a 
flowmeter 1 5 and a meter 1 6 into a tubular mixer 1 4, 
mixed by a multielement static mixer 18, and introduced 
into a steam precipitation nozzle 20, where the solvent 
of the polymer soln. and the fluid are evaporated with a 
high- pressure steam supplied by a superheated steam 
source 21 and simultaneously particles of both the synthetic polymer and the additive are 
coprecipitated in a conduit 22. The particles are then separated from the fluid and the solvent 
with a cyclon separator 26. 
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mc^). (3) ^ML.rm/ci^Mt.^X'^^ 

D . $ /c«. ( 4 ) n:rc!^p°p<D^SraM^ll cb 

L/C U;^ (Kress) 60:^3^^^*^ n/c^ ^ ^C^;t 

n ^ x^Wdkcot. ^ r ^ fc<oxh ^ o 
[0 047] *j%H^^6«4< y ti-^^^- vmmmm 
msm^dc PTFE ^^A-r '2>:srffi*^m u/co 

cne<DWm^ll«. *j%?3cD7?acC J: 0 . PTFE 

cDji^y :f b:7 ^ >*5j:a^'x^U>i 1 -pflx:7^>iO 
rj;}<y v-cDJ;^?:^^^!::*^?^^^^-. .i<yx^u>, 
;J<y b'x;^/^^^ F. ;}<y f x y f^>y^^ 4it?*> 

i^tc^y y y h^jr^^^iT^^y y 

U'-h. 6-1 o<ic7)^^/^.^^^wr^)St^i^r$> 
^/c^^or^ h'mmiimmi^<D^'f-rBm^(^c^'oxi'jF 
fiR$ns^«^y:^;-^>r^ Ffc<j:c>'4- 1 2110^ 

^^l*co^T-rts^^c J: r $ n ^ ;^ - jj< y r 



15 

u>icD^u>F. T}<y r;i/+u>T"U:7 ^ h (/c 
[0 048] *^B^c7):^^rtJ . ^/cocD^^. -rt^i^ 
^mi^it. ( p T F E : ^ v^-mm) OSStbr . 

70:30-0. 01:99. Q Q . <tct4 0 : 

6 0-5 : 9 5. mhB^L<ict3 0 : 7 0-1 5 : 8 
5it-6icfc:l^o 

[0 04 9] 2oCDflSf*a£^i^^t'/cf^. jj<yv^ias 

rj:^) t:r^V'^-(Dmm (tct^um^mm) t(Dm^ 40 
xmmm 1 . 0 %wTo$gfiiacc-r c i ccct -?rtf 
[0 05 0] mmi^(Di^w^^^^mn^m^^mm: 

1 40, 45 3-^. 112, 24 9. 3 5 9-^. ^2, 3 

2 5. 11 2^. m2, 6 4 7. 7 9 6#. ®3. 4 5 
2. 9 3 1-^. ^3. 58 1. 9 9 7 #*J«i:0'l^3 . 9 
0 1. 4 4 9-^CCiatS(DiaS?£«ti^#M^ti/cC\ E 



mm^S- 188 65 3 
16 

:f ajj<y-^--^T' > (@^^^3 0%m«) (^at^n 
[0 05 1 ] :^ffeBJC0W$ L1^.^1SCD:&S-Cii. ^ y v 
[0 052] 

y ■:^^{^#T>ry''^ h (N I ) 

12 5 5 )im(Dmmn(Dmm^ $^*astmcdd-2 
5 6ffi5cae-pr#iSb/c. mcmt:^^rj:i,^m^^ m^t^ 
iitr^xmmmc 1 0 o%m^x$>'ofc. 

r>^-^-f^— X- -^d^v h y— (Underwriter's Lab 
oratory)(DUL-g 4 5 V A^£*>«i:?>'U L - 9 4 5 V 

LX'K^^m<it^^) mm-r^ummtQA-bVEt^ 

m^tl^. 9 4-5 VA&^^W^ilK"C. 9 4-5VB 

:^ » y :7'CPvnatup) 

:7*CDynatup) m^mmt. 1 2 5 5 ;l/ilCD 1 
0. 1 6 c :^ ^ ^^mOX ^ ^ :7*(Dynatu 

p) smnmwixnrji^fc. ^ V r7-(z>?B»3ia« i 2 . 

2 f t/t>t?*0. fijS5x:?ob^"-^^l 4 8 f t - 1 b 

? ISi 0 5S»f i ? 1 J3 ffl A S T MCD D - 6 3 8 atCSe 
[0 05 3 ] !f$CC»f*D6^j:C^PI^:)a5(3:'r-<rMli^[5r^ 

-So rph r J uMfi^i oosp^/coogp^Stt-r^o 

^^l-4feJ:0'»fgg 

P T F E ^ (?jgm±ffl<!: 
Ur) 7j<y:^-d<^-h [ U+-y*>(Lexan) (^il^S 

tl) 12 5. t'j?^:7xy-;u- A(D^^xy>>(bccJ:-?r 

— y>(Mount Vemon)CD'fe'^^;I/ • XU^ h y ^tt(G 
eneral Electric Company). SWttJ^^O. 4 — 0. 5 

[0 054] PTF Eti. T-Y • i/- • T >r (ICI) i)^h 
:7;b:t>CFluon) AD - 1 i L/T«*&$nrc^^ 6 0 % 



CIO) 



-188 653 



17 

-hilt. I o%^^u>^a^^ hmmmmr^$>^o 
mux. ia7j^$nTCi^<fc^tcx'?'>uy;;:^^-;i/Sfff 

^rflO^. PTFE^-r 1 

yr-Viy-yi<^^- h?§?S*CD P T F Et!?^ 5 2 5SM%i 

( 8 0 p s i ) i)m2 1 j&>e> 8 0 ^bs/m(oms.xmm^ 



18 



[0 0 5 5 ] PTF E^S?;^52 8%CD2-oCDPT 
SB§L/cPTFE?SMft^ffiflaori^-5o CCD^WM^ 

^(Dmmmxu. ^^m(oi^m<D^}mtt\Mi.xPT 



>K20 



I 



1 



IB 



96.5 

3.5 
(0.84/ 

2.68) 



U^t^>(Lexan)125. ±M 
S PTF E/PCl 



SPTF E/P 



PTFE/PC:/U>K 



gS^?riJ(phr) 0.3 
KSS (A) (p h r) 0,05 

N I (kq/cm' ) 1.08 

100 

>:7*(kq/cm' ) 2.81 
(^14%) 100 

^m^wu {%) 104 

UL94 5V (3. 2mm) ^ tg 

[0 05 6 ] SPTY E/pc — ymmmi^fcPT 

PTFE/PC — «&^ftPTFEi3^^<bjJ<';:^7-'i<' 

T F Eimm^^m-r^^i'^m^hkt.mmm'&m^cm.ti so 



99,05 

1.0 
(0.24/ 

0.76) 



89.53 97.0 



98.0 



0.3 
0,05 



10,5 
(0.84/ 
9.66) 



0.3 
0.05 



3.0 
(0.24/ 
2.76) 



0.3 
0.05 



2.0 
(0.4/ 
1.6) 
0,3 
0.05 



1.02 1.08 0.98 1.00 

100 100 100 100 

2.96 3.02 2.96 2.39 

100 100 100 100 

105 109 96 63 

^iSes^rMSLC^cir'^-s. ptf E u-^;u^itA3 
9 4 5 vi4#e;&w6n^ {mmm i <t 3 ) « 



(11) 



IS 

^M5-- 1 2 4gJ:OU^g!lA-E 
PTFEimriECDU^IfXLexan) (^mmm) 125 



^^§§^8- 1 88 65 3 
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c [0 0 5 7 ] J:bgJ<D/ti?)«:, PTFE^;J<y:^-5j<^- 

CC. PTFE(Dl^;^|j}^ XFiuon) (l^i^S 

. CD-I . • t/- • T-rciCI) ] ^^y:^- 



*10 

^11 



- 1 



mm 
eg ^ 

L/ =^1f > (LGxan)125/ ±12 

KSS. ±iB 

PTFE 

PTFE 

PTFE 

SPTFE 

S PTF E 

SPTFE 



99.61 



0.04 



B 



98.80 
0.45 
0.40 



N I Ckq/on' ) 1 2 5 1.01 



m 



3.02 
75 

^11- 2 



0.35 

(20) 
2.53 
59 



U^1^>(Lexan) 12 5. ±iB 

KSS. _hiB 

PTFE 

PTFE 

PTFE 

SPTFE 

SPTFE 

SPTFE 

N I (kq/an' ) 125 5 
^-{-^^ ';':7'(kg/cm' ) 



12 5. ±f B 



1.00 
3.57 
106 



^11-3 



U+1?"> (Lexan) 

KSS. ±ia 

PTFE 

PTFE 

PTFE 

SPTFE 



99.61 



0,04 



1.03 

3.21 
86 

6 



0.45 



0.04 0.40 



1.00 
2.96 
92 

10 



99.80 
0.45 

0.40 



0.32 

(20) 
2,78 
63 



0.04 



1.08 
3.27 
103 

11 



99.61 



0.04 



0.69 

(60) 
3.17 
68 

8 



0.45 



0.08 



0.97 
3.33 
79 

12 



(12) 
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SPTFE 

SPTFE 



22 



N I (kg/cm' ) . 125 ^ 
(kg/cm' ) 

U^1f>(Lexan) (^$mm) 1 2 5 -O-^ -/ T 

-rjW-^Ol^ V ' ^"^-yyCMt. VGrnon)CD-fe'^>'^;U • U 
^ h V y ^^tCCenera] Electric Companv)K'CTi^l:^T- 
MM" 2 4. 0 0 0<D7i<Vi7-:t^^-hm^r^^^o 10 
[0 0 5 8 ] PTF E — i:l:l5M^DA. B. C^octO'D 
fit. PTE E^-r iJ'^^ [^tl^nf'^4<>CDupont)T 
3 0*5j:O'r>f • i^- • r-Y(lci) CD:7;U:t>(F1uon) 
AD 1 ] ^Tii^jfy^TT^:^- h5^^tc^JjDL/cf^:/^> 

PTFE — tb«^«a|Et*5^^ftPTFE [r-T — • 
r-C(lCI) CD"7;l/^>(F1uon) CD 1 ] T'^^. 
[0059] SPTFE — SIJi«?ij5 1 2 &i*^0^CC 

J; o r f ^ ? n 4> (30 -c ^ ^ c 

* N US 1 / 8 " ii(Di*i^«r2PJj^„ fS5I£CCAn/c^« 20 

m 

tmm 

F 

79.75 
10.5 
8.0 
1 .0 
CO. 2/0. 8) 



0.40 



1.03 
3.35 
73 



0.04 

0.99 
3.44 
75 



0.08 

1.05 
3.45 
76 



0.32 

1.03 
3.48 
85 



[13^1 4:^^Z^tmmF^G 



IB 



m^l^XLexan) 12 5 

ABS 

FR 

PTFE/PC:/U> K 



SPTFE/P 



0.75 



N I (ft-lb/in) 9 

'>::7*(CVnatLip) 33.8 
(^itx;^;^=^--^ ft-lb) 
UL94 5VA (-^^SiliJ^mn) 3.2 
UL94 5VB (-&^gJ¥<^fTni) 2.5 
U + 1f>(Lexan) 1 2 5 ^ >f=^>/ T 

i'M^'yiy h • >'^'->'>(Mt. Ve^non)C7:)^2^^^;^ • XU 
^ h V :/ (General Electric Cbmpanv)iSr¥i^^^ 
SM" 2 4. 0 0 0(DJi<';;^7-^^^- h^&^r^^o 
[0060] ABS — Ti^yn::. h O^l^ - >^i5?>?x> 
- X^U>o 

F R — r iJ7 y (AICZ0)(DJf^X 7 :t - h 3^ilj^5»Jo 

SPTFE /PC — *^HJtcj:-3r*^»a:]^$i±/c 

h/PTFEc 

PTFE/PC — IISSC?iIl-4r<^fflUfcCD<b|5]i;P 50 



(LEXAN) (I^SS) 1 2 5] *5cfcj>'r^»;n.=. h 

- :/^>^x> - X^b>^}fli (ABS) <h*^c^fflL/c 

6o CCr'<^fflL//cPTFE/PCriSSSiK5«, Ji^V:^- 
h*PTF E;i)^2 omm%v$>-^fcc t^m^^ifct 

Ur<DPTFE/^V:^;-;i^4^- h<D#J^c^:/U> K 
2 0mfi%;^)^PTFEr'8 OSfi%7&^^';;^7-4<'^^ 

To 



III 



13 



79.75 
10.5 
8.0 



I. 0 

(0.2/0.8) 
0.75 

II. 5 
36.3 

3.2 
2.3 



tmm 

G 

77.75 
10.5 

8.0 

3.0 
(0.6/2.4) 



0.75 

8.6 
31.2 

3.2 
2.5 



14 



77.75 
10.5 
8.0 



3.0 
(0.6/2.4) 
0.75 

12 

39.4 

2.8 
2.3 



T F E i ^ y t/-t>^> -b<Dmu ^mm-:^ u > Ko 

[0 06 1 ] — ffll^J<b U V?c^i?ijCDffl^^to 

[1 5^j;:atmmH 



CCCfitmMmi 3-^1 4CDPC/ABS(Df^t>0^C7j< 

&f&m^^mLfci^:JLmmmm 1 3 - 1 4 ^.^0 iio 

/Co 

[0062] mmiitrnmrncm-ro 



(13) 
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23 



IV 



§B ^ (mm%) 

PPE 

HIPS 

FR 

SPTFE/P 



PTFE/PC:/U> F 



15 

49. 2 0 
2 5.26 
2 0 

1 . 0 
(0.2/0.8) 



2. 1 5 



24 

H 

4 0.20 
2 5.26 
2 0 



1. 0 

(0.2/0.8) 

2. 1 5 



[0 06 3] 



mmm i 3 - 



N I (ft-lb/1n) 5. 4 5 

^ -( -r ^ y y'CDvndiXjjjp:^ 3 7. 3 2 9. 7 
ft-1b) 

PPE — Hf^^^^l/ • X Ud^ h tj iJ7tt (General Electric Companv)$!{ 
(0:^* »; :7 X U >x - 

H I PS — WjBKtt5j<yX^U>. 

1 4 4oJ:D^'tbl5^«F'-G^ii^f:)iiL/c:*^. ^VCC^To 

S V 



16 



IB 



(SM%) 



P BT 
FR 

SPTFE/PCrj^JBj 
PTFE/PC K 



77.25 
20.0 
1 

1.75 



N I (ft-lb/in) 1 

1/8" >^ U'^J'jrL/ 34.8 
r^^Jv h (ft-lb/in) 

>'.y^3^b 100 

^l^*)KW 9235 
^H':7*V 1/8" 

?l5g»5f#i>' (%) 150 



17 

76.25 
20.0 
2 

1.75 
1 

39.2 
100 



18 



75.25 
20.0 
3 

1.75 



1 
40 

100 



mm 
I 

77.25 
20.0 

1 

1.75 

1 
15.8 

20 



mm 
J 

76.25 
20.0 

2 

1.75 

1.2 
24.4 

40 



mm 

K 

75.25 
20.0 

3 

1,75 

1.3 
32.7 

20 



60440 116,100 2992 4114 34260 



165 



178 



63 



121 



"^-i^'y 1/8" 

PET — *H-r>7'-YT:^«-r'^;> h • >^N*-y>(Mt. 
Ve^non)(D•fe'^^^J^ • X U ^J' h U ^tt(General Elect 
ric Cofnpanv)S^(Dv'^' P ^ X (VALQK) (l&S^S^) Ji< V 

[0 06 4] FR — *^{bx^=|-i^S^{tT>5^'t>o 



138 
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[0 06 5] mm B r-ffiffl b /c p T F E imm i 

m^^mmLxmm^n^miii ^c^^nn^^cfc^ lo 

'^i.^xummmi AttmmGt^tm^tifci^) « $ 
etc . ^1 mv mm t mm^ i^z/i>i^^ < mi^Lxx> ^ c 

CO 0 6 6 ] ^^^CCtiHje>:0^3^j:cfc^JC. PTFECD;J< 

t Lxm^r^ c t ^^x^ ^^.(Dx^ni^mmx^^^ 
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fmoytm ^<o^ ^ rj:^mtT^x&m<omw:ti^i^hti 
^j:'?i^cmB'r^ct:f)^x^^. mwmcoM^ti^itx 
miti.^rrihnu'^Kxmmx^ • EEt}^ 

[0 06 7 ] PTFECD^^fj:@f*&T-*5^tli^^C^t 

^xLt\mmm^. m^^;t€>i. ^mnx\%. ptf 

V X JI/ i 6 i^cC SaT- ^ I ^ 0 . 
[SffiOffi^i^c^qS] 

[01] ':^^mn'^^mM^^>tc}h(D^m,<on^mxh 

[t?^CDIft?a] 

10. 12 ;:^7">ux>^5=--;u^:^g^g 

2 0 ^^am-^XJl. 

26 1f-<^a>F'7-<i-- 



(15) 



#ia^8- 1 88 65 3 



mi] 




CVJ 



CVJ 




CM 



n 


1 — 















{XI 




o 



(16) ![#ga¥8- 1 88 65 3 



